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摘要 







采用改良的 CTAB 法成功地提取了棕榈科桄榔属植物基因组 DNA，制备的
DNA 纯度和质量均较高，适用于 ISSR-PCR 反应要求。 
从 100 条 ISSR 引物中筛选出 17 条引物，对 10 个天然群体共 250 个个体进
行了扩增分析，17 个引物共检测到 186 个位点，分子量从 200bp 到 2000bp 不等，
其中 184 个为多态位点，得出物种水平的多态条带百分率（PPB）为 98.92%，



























中国原生香棕（Arenga engleri Becc.）种群的遗传多样性研究 










































中国原生香棕（Arenga engleri Becc.）种群的遗传多样性研究 
 - 3 -
Study on Genetic Diversity of Native Arenga engleri Becc. 
Populations in China 
In recent years, due to habitat desruction and fragmentation, our native resources 
Arenga engleri is facing extinction. In this paper, based on the field investigation, note 
of specimen and literatures, the living environment of populations Arenga engleri 
were probed. The genetic diversity and population genetic structure of 10 natural 
populations of Arenga engleri , distributed in Fujian、Guangdong and Taiwan 
provinces, were studied by means of inter-simple sequence repeats (ISSR) markers. 
Based on the research of population genetic structure strategies,the conservation of 
these germplasm resources of Arenga engleri were also discussed. On the other hand, 
the result of ITS region sequencing proved the phylogenetic relationships among 8 
species of Arenga. The main results are highlighted in the following: 
The optimized CTAB method was successfully used to extract the 
polysaccharide、phenols and pigment riched genomic DNA of Arenga. This method is 
widely used at present in our lab with satisfactory purity and quantity of the extract. 
The extracted DNA is suitable for ISSR-PCR. 
A total of 250 individuals representing 10 natural populations of Arenga engleri, 
were surveyed by use of 17 ISSR primers from 100, which generated 186 
reproducible and clear amplification products. A relatively high level genetic diversity 
was detected in Arenga engleri species. Out of 186, 184 loci with molecular weight 
from 200 to 2000 were polymorphic and accounted for 98.92℅, Nei’s gene diversity 
(h) and Shannon diversity index (I) were 0.3140 and 0.4778 in the species lever, 
respectively. Strong adoption, low environment select pressure and relatively few 
human activitied might be the causes of high genetic diversity of Arenga engleri. 
A relatively high level of genetic diversity was revealed: PPB=98.92%，
He=0.3140(at species level); PPB=70.38% ， He=0.2327(at population level).A 
relatively level of genetic differentiation was detected among populations with Nei’s 
Gst analysis .Some differentiation may result from habitat fragmentation and barriers 
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differentiation among populations with remaining 70.3℅ residing within 
populations.That showed the majority of genetic variation occurred within 
populations and the high level of gene flow was among populations. dioecism、strong 
reproduction and high flow gene among some populations might be the main causes 
of low genetic differentiation of Arenga engleri populations.UPGMA cluster analysis 
indicated that the eight populations from Fujian and Guangdong province grouped 
together, whereas two populations from Taiwan clustered in another clade. 
These results, combined with other information about Arenga engleri, may 
provide a valuable basis for proposing conservation strategies. In situ conservation 
will be suitable for YK, YF, XL and FL populations with sufficient genetic diversity, 
while an ex situ strategy should be taken into consideration for XL, DL, TB and TN 
populations, where only a few individuals are left. 
According to the ITS sequence comparison among eight species of Arenga, the 
phylogenetic tree constructed by ITS sequence analysis was basically the same as 
traditional method, and most of the branch had high support degree.   
Key Words: Arenga engleri；Population；Genetic diversity；Inter-simple sequence 
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分枝，常直立，花雌雄异株；雄花稍大，通常 2 朵聚生，长约 1.5cm，桔黄色，
香气浓冽，气味如桂花，萼片 3 片，覆瓦状排列成杯状，花瓣长圆形，3 片，
雄蕊约 40 枚，花药线形，基部着生；雌花橙色，花萼近圆形，浅杯状，花瓣阔
三角形，长约 7mm，宽 8mm，子房三棱形。核果近球形，顶端具 3 钝棱。成熟
时枣红色，直径约 1.8cm，果肉味甜、多汁，对皮肤有刺激；种子 3 个，浅黄白
色，纯三棱形，长 1cm ，宽 0.8cm，厚 0.6cm，胚乳均匀，胚背生。花期 5-6 月，








(2) 花色艳丽、香气四溢。香棕花序硕大，花期 1-2 个月，花色橘黄色，散发出
丹桂般的香气，成熟的果实颗粒饱满，色彩鲜艳，是很好的观花种类。另外，
还可以作为提取香料的材料。 
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包被，多分枝或罕为不分枝；花单生或 3 多聚生即 2 朵雌花之间有 1 朵雄花；雄
花花萼 3 片，圆形，覆瓦状排列，花冠在极基部合生，具 3 片卵形至长圆状三角
形顶尖的裂片，镊合状排列，雄蕊罕为 6—9 枚，通常多至 15 枚以上，花丝短，
花药伸长，药隔有时延伸成一隔顶尖；无退化雌蕊；雌花通常球形，花萼与花冠
在花后膨大，萼片 3 片，圆形，覆瓦状排列；花瓣 3 片，合生至中部，顶端三角
形，镊合状排列；退化雄蕊 3—0；子房 3 室，能育室 2—3，柱头 2—3。果实球
形至椭圆形，常具三棱，顶端具柱头残留物。种子 1—3 颗，平凸或扁形，胚乳
均匀。 
约 18 种，分布于亚洲南部、东南亚至大洋洲热带地区。我国产 4 种，分布
于福建、台湾、广东、海南、广西、云南及西藏等省区。 
1.2.1 桄榔 
桄榔〔Arenga pinnata (Wurmb.) Merr.〕，乔木状，茎较粗壮，高 5 米至 10 余
米，直径 15—20 厘米，有疏离的环状叶痕。叶簇生于茎顶，长 5—6 米或更长，
羽状全裂，羽片呈 2 列排列，线形或线状披针形，长 80—150 厘米，基部两侧常
有不均等的叶垂，上面绿色，背面苍白色；叶鞘具黑色强壮的网状纤维和针刺状
纤维。花序腋生，当 下部的花序的果实成熟时，植株即死亡；花序梗粗壮，下
弯，分枝多。种子 3 颗，黑色，卵状三棱形，胚乳均匀，胚背生。 
产于海南、广西及云南西部至东南部。中南半岛及东南亚一带亦产[1]。 
1.2.2 小花桄榔 
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纵裂。雌花和果实未见。花期 8 月。 
产于我国西藏墨脱（模式标本产地）。生于海拔 1000—1600m 的森林中[1]。 
1.2.3 双籽棕 





径 9-12 毫米，熟时红棕色。种子 3 颗，钝三棱，胚乳均匀。花果期 4-5 月。 
产于海南。印度、越南、老挝亦有分布[1]。 
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作为科普观光的良好素材[2]。 
1.2.5 南椰 
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吨优质原藤。而在棕榈科植物中，约有 13 属 600 多种可用于生产棕榈藤，其中
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